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Description 

[0001] It is standard practice to make paper by a process comprising forming a cellulosic suspension, adding a 
retention^ system to the suspension, draining the suspension through a screen to fomi a sh et. and drying the sheet In 

5 conventional manner to make the desired paper, which can be a paper board. 

[0002] The retention system is included in the suspension before drainage in order to improve retention of fibre 
and/or filler. The retention system can consist of a single addition of polymer in which event the polymer is usually a 
synthetic polymer of high molecular weight, or the retention system can comprise sequential addition of different reten- 
tion aids. Before adding a high molecular weight polymer or other retention aid it is known to include low molecular 

TO weight cationic polymer, for instance as a wet strength resin or as a pitch control additive. The molecular weight of such 
polymers is generally too low to give useful retention. 

[0003] A common retention system comprises the use of high molecular weight (for instance intrinsic viscosity 
above 4dl/g) cationic polymer formed from ethylenically unsaturated nrranomers including, for instance. 10 to 30 mol% 
cationic monomer. Retention systems are also known in which high molecular weight non-ionic polymer or high molec- 

15 ular weight anionic polymer is used. 

[0004] Some of the known retention systems using polymers formed from water soluble ethylenically unsaturated 
monomers can give good results on a range of pulps. For instance the Hydrocol (trade mark) process that uses a cati- 
onic polymer followed by a swelling clay (see EP-A-235893) gives good retention and drainage results on many stocks. 
However the need to handle and supply bentonite or other swelling clay is sometimes inconvenient and with some 

20 Stocks a more cost effective treatment may be desirable, especially when good formation is required. 

[0005] The use of phenol- or napthd- sulphur resins, or of phenol- or napthol- formaldehyde resins, followed by pol- 
yethylene oxide is described in U.S. 4.070,236. The phenol formaldehyde resins are exemplified by commercial prod- 
ucts and it is stated that the preferred products are formed by condensation of formaldehyde with m-xylene sulphonic 
acid and dihydroxy diphenyl sulphone. The commercial products that are named are described as synthetic tanning 

25 agents. The molar proportions used for making the phenol formaldehyde resins are not described but we believe that 
the commercial tanning agents were probably made using an amount of the sulphone such as to provide about half the 
recurring groups in the polymer. 

[0006] We are aware that there has been some commercial use of retention systems comprising water soluble phe- 
nol fonnaldehyde resin followed by polyethylene oxide on relatively dirty cellulosic suspensions (i.e., suspensions hav- 
30 ing a high cationic demand). Although In some instances such processes have given useful results, tiiey have proved 

to be of very limited commercial applicability. 

[0007] It would be desirable to provide an entirely new type of retention system since this would afford the opportu- 
nity to optimise it for a wide variety of stocks and would give the paper-maker a widened choice of retention systems. It 
would also be desirable to provide such a system that can give a good combination of retention, drainage and fornr>ation 

35 on a variety of stocks, including dirty stocks. It wouW be desirable to provide a system that utilises cost effective mate- 
rials tiiat are easy to handle, and that preferably does not require the use of bentonite or other swelling day. 
[0008] According to the invention, a process of making paper comprises forming a cellulosic suspension, adding to 
the suspension a water soluble cationic retention aid which is a polymer which is cationic in tiie suspension and which 
is formed from a water-soluble ethylenically unsaturated monomer blend containing 0.1 to 15 mol% cationic (including 

40 potentially cationic) monomer, and has intrinsic viscosity at least 4 dl/g. and then adding a substantially soluble conden- 
sate of formaldehyde with one or more aromatic hydrQxyl compounds and/or aromatic sulphonic acid compounds, 
draining the suspension through a screen to form a sheet, and drying the sheet. 

[0009] We believe that some type of conrtplex formation occurs between the absorbed cationic polymer and the for- 
maldehyde condensate and in some instances a gelatinous rheology is obtained when adding a solution of the conden- 
45 sate to a solution of the cationic polymer at the pH of the suspension when the cationic content of the cationic polymer 
is suitable for tiie particular stock pH and formaldehyde condensate. 

[001 0] The formakiehyde condensate can be a condensate of fonnaldehyde with naphthalene sulphonic acid and 
optionally a phenolic material. Preferably it is a condensate off formaldehyde with a phenolic compound (for instance 
phenol itself), optionally also with an aromatic sulphonic add that can be condensed with formaldehyde, for instance a 
50 phend sulphonic acid. 

[001 1 ] The amount of formaldehyde per mole of aromatic oompound is preferably 0.7 to 1 .2 moles, preferably 0.8 

to 0.95 or 1 moles. 

[0012] The prefen-ed formaldehyde condensate for use In the invention is phenoteu^jhone-fbrmaldehyde resin 
(PSR resin) consisting essentially of recurring units of the formula 

55 

-CHg-X- 

wherein (a) 10 to 100% of tine groups X are di(hydraxyphenyl) sulphone groups, (b) 0 to 90% of the groups X are 
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selected from hydroxy phenyl sulphonic acid groups (i.e., groups which contain at least one hydroxy-sutsstituted phenyl 
ring and at least one sulphonic group) and naphthalene sulphonic add groups and (c) 0 to 10% of the groups X are 
other aromatic groups, the percentages being on a molar t>asis. 

[0013] The amount of groups (a) is usually at least 40%. and preferably at least 65% or at least 70%. It can be 
s 100%, but is often not nrx)re than about 95%, with amounts of 75 or 80% to 95% often being prefen-ed. 

[0014] The amount of groups (b) can be zero, but it is usually desirable to include at least about 5% in order to 
improN^e the solubility of the resin. It is usually not more than 60%. although higher amounts can be used especially 
when the groups (b) are also groups (a). The amount of groups (b) is often in the range 5 to 35%, preferably 5 to 25%. 
[0015] Groups (c) do not usually contribute usefully to the pertormance of the PSR and so the amount of them is 
10 usually low. often zero. 

[001 6] Although all the groups (b) can be naphthalene sulphonic add groups, usually at least half, and preferably 
all the groups (b) are hydroxy-phenyl sulphonic acid groups. 

[0017] Instead of using hydroxy phenyl sulphonic acid groups and/or napthalene sulphonic add groups as (b) it is 
possible to use any other aromatic sulphonic add groups that are condensable into the formaldehyde condensate. Such 
75 other groups include substituted phenyl sulphonic acids such as. for instance, m-xylene sulphonic add. but these are 
usually less prefened. 

[0018] Any gro^DS (c) are usually hydroxy-phenyl groups. nrx)St usually phenol or a substituted phenol. 

[001 9] When some or all of groups (b) are di(hydroxy-phenyQ sulphone groups which are substituted by sulphonic 

acid, these groups will count also as groups (a). Preferably at least half the groups (a), and usually at least three quar- 

20 ters and most preferably all the groups (a), are free of sulphonic add groups. 

[0020] The preferred PSR resins include 40 to 95% (usually 50 to 95% and most preferably 70 or 75% to 90 or 95%) 
di(hydrQxy-phenyl) sulphone groups free of sulphonic acid groups and 5 to 60% (usually 5 or 1 0% to 25 or 30%) hydroxy 
phenyl sulphonic acid groups free of di(hydroxy-phenyl) sulphone groups and 0 to 10% other hydroxyt-phenyl groups. 
[0021] The methylene linking groups in the PSR resins are usually ortho to a phenolic hydroxy! group and suitable 

25 PSR resins can be represented as having the following recurring groups. 



30 . 



35 



40 




45 

where R is SO3H 
and x is 0.1 to 1.0, 
y is 0 to 0.9, 
50 z is 0 to 0.1 

and x + y + z= 1 

[0022] x is usually in the range 0.5 to 0.95. Preferably it is at least 0.7 and usually at least 0.75 or 0.8. Often it is not 
more than 0.9. y Is usually 0.05 to 0.6. Often it is not more than 0.25 or 0.3. Often it is at least 0.1. 
55 [0023] The groups may all be arranged as illustrated with each methylene linkage being ortho to a phenolic hydroxyl 
and with methylene linkages being meta to each other. However this is not essential and the methylene linkages may 
be bonded into any convenient place of eadh aromatic ring. In particular, it is preferred that some or all of the dihydoxy 
phenyl sulphone groups have the methylene linkages going on to the two phenyl rings, so that one methylene linkage 
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is on to one phenyl ring and the other methylene linkage is onto the other ring. The various rings may be optionally sub- 
stituted and usually have the sulphone group and the group R para to. the phenolic hydroxy! group, as discussed below. 
[0024] Prefen-ed compounds have the fomiula shown above wherein x is 0.75 to 0.95. y is 0.05 to 0^5 (preferably 
0.05 to 0.2), 2 is 0 to 0.1 (preferably 0) and R is SO3H. These novel compounds are useful as retention aids in the man- 
5 ufacture of paper (especially in the process of the invention) and as carpet stain blockers (see for instance U.S. 
4.680.212). The characteristic content of sulphonic groups permits the compounds to be made easily to a particularly 
suitable combination of high molecular weight and solubility. The molecular weight of the new conpounds is preferably 
such that they have a solution viscosity mentioned below, preferably above 200cps or more. 

[0025] The sulphonic acid groups may be in the form of free add or water soluble (usually alkali metal) salt or Wend 

10 thereof, depending on the desired solubility and the conditions of use. 

[0026] The PSR resin may be made by condensing 1 mole of the selected phenolic material or blend of materials 
with torniaWehyde in the presence of an alkaline catalyst. The amount of formaldehyde should nonnally be at least 0.7 
moles, generally at least 0.8 and most preferably at least 0.9 moles per nnole off A + B + C. The speed of the reaction 
increases, and the control of the reaction becomes more dHficult as the amount of formaldehyde inaeases and so gen- 

75 erally it is desirable that the amount of formaldehyde should not be significantly above stoichiometric. For instance gen- 
erally it is not more than 1.2 moles and preferably not more than 1.1 moles. Best results are generally obtained with 
around 0.9 to 1 mole, preferably about 0.95 moles formaldehyde. 

[0027] The phenolic material that is used generally consists of (A) a di(hydroxyphenyl)sulphone, (B) a sulphonic 
acid selected from phenol sulphonic acids and sulphonated di(hydroxyphenyI)sulphones (and sometimes naphthalene 

20 sulphonic acid) and (C) 0 to 10% of a phenol other than a or b, wherein the weight ratio a:b is selected to give the 
desired ratio of groups (a):(b). Usually the ratio is in the range 25:1 to 1 :1 0 although it is also possible to form the con- 
densate solely from the sulphone (a), optionally with 0-10% by weight (c). Generally the ratio is in the range 20:1 to 
1 :1 .5 and best results are generally obtained when it is in the range 20:1 to 1 :1 . often 1 0:1 to 2:1 or 3:1 . 
[0028] Component (A) is free of sulphonic add groups. H is generally prefen-ed that at least 50% by weight of com- 

25 ponent (B) is free of di(hydroxyphenyOsuiphone groups and preferably all of component (B) is provided by a phenol sul- 
phonic acid. 

[0029] Other phenolic material (C) can be induded but is generally omitted. 

[0030] The preferred PSR resins are made by condensing formaldehyde (generally in an amount of around 0.9 to 
1 mole) with 1 mole of a blend formed of 95 to 40 parts by weight (preferably 95 to 80 or 75 parts by weight) di(hydrox- 
30 yphenyl)sulphone that is free of sulphonic acid groups with 5 to 60 (preferably 5 to 25 or 30) parts by weight of a phenol 
sulphonic acid. 

[0031] The di(hydroxy-phenyf)sulphone is generally a symmetrical compound in which each phenyl nng is substi- 
tuted by hydroxy at a position para to the sulphone group, but other conpounds of this type that can be used indude 
those wherein either or both of the hydroxy groups is at an ortho or meta position to the sulphone group and those 
35 wherein there are non-interfering substrtuents elsewhere in the ring. 

[0032] The hydroxyphenyl sulphonic acid generally has the hydroxyl group of the phenyl in a position para to the 
sulphonic add group, but other compounds of this type that can be used include those wherein the sulphonic add group 
is ortho or meta to the hydroxyl group and those wherein tiiere are other non-interfering substituents elsewhere in the 

ring. . 
40 [00331 Other phenyls that can be included are unsubstituted phenyls and phenyl substituted by non-interfering 

groups. 

[0034] Typical non-interfering groups may be induded in any of the phenyl rings indude. for instance, alkyi groups 

such as metiiyl. 

[0035] The molecular weight of the condensate is preferably such that a 40% aqueous solution of the full sodium 
45 salt of the sulphonic add groups of the condensate has a solution viscosity of at least 50 cps. generally at least 200 qps 
and typically up to 1000 cps or more, when measured by a Brookfield viscometer using spindle 1 at 20 rpm and 20^C. 
[0036] Suitable PSR resins having a content of phenol sulphonic add are available from Allied Colloids Limited 
under the tradenames Alcofix SX and Alguard NS. The prefen-ed novel compounds can be synthesised as described 

above. . 

so [00371 The cationic polymer should be soluble in water and preferably is a sutetantially linear polymer formed in 
the absence of cross linking agent under conditions that provide a polymer that has high solubility typical of cationic 
retention aids. However if desired the polymer may have partial insolubility, as described in EP-A-202780. for instance 
due to the use of 5 to 50ppm pdyethylenically unsaturated cross linker in the preparation of a high molecular weight 
revere phase emulsion polymer. 

55 [0038] The cationic polymer should be cationic in the suspension as measured by a Mutek or other suitable Partide 
Charge Detector. The total proportion of cationic groups must be quite low as othenwse satisfactory results are not 
obtained. Usually rt is below 10 mole % and usually below 7 mole %. Anionic (induding potentially anionic) groups may 
be induded. If they are in free add form (i.e., potentially anionic) they may not reduce the cationic nature of the polymer 
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but if they are in ionised form in the suspension the molar amount of ionised anionic groups should usually be at least - 
1 mol% less than the amount of cationic monomer (so that the polymer behaves primarily as a cationic polymer). 
[0039] The remainder of the monomer Wend is non-ionic. Any of the conventional water-soluble thylenically 
unsaturated non -ionic monomers can be used, acrylamide being the most comnron. 

5 [0040] The preferred polymers are formed by copolymerising 0. 1 to 15 mol% cationic monomer together with 99.9 
to 70 (often 99.9 to 85) mole % rron-ionic monomer and 0 to 20 (often 0 to 14.9) mole % anionic monomer. Preferably 
the amount of ionised or free acid anionic groups is at least 1 mol% less than the amount of cationic monomer, and is 
often not more than about 1 or 2 mol%. the amount of cationic monomer is usually at least 0.5 mole % and below 7 
mole %. preferably below 6 mole %. 

10 [0041 ] The non-ionic monomer is preferably aaylamide. optionally contaminated with trace amourrts of sodium acr- 
ylale. but other water-soluble, ethylenically unsaturated monomers can be used. 

[0042] The anionic monomer may be water-soluble ethylenically unsaturated cartxjxylic add or sulphonic acid mon- 
omer, usually acrylic acid (or an alkali metal or other water soluble salt). 

[0043] The cationic monomer is preferably dialkyi amino alkyi (meth) -acrylate or -acrylamide as acid addition or 
IS quaternary ammonium salt or as potentially cationic free base, or diallyldialkyl quaternary monomer. Preferred cationic 
monomers are diallykJimethyt ammonium chloride, dimethylamino ethyl (meth) acrylate and dimethylaminopropyl 
(meth) acrylamide in the form of acid addition or quaternary ammonium salts. Howe/er in some suspensions it is pos- 
sible to supply the polymer as a free base and convert it into the salt form in the suspension. 

[0044] The intrinsic viscosity of the cationic polymer is generally above 6 dl/g. e.g. 7 to 12 dl/g or more. IV is meas- 

so ured by suspended level viscometer at 25*'C in buffered IN NaCI. 

[0045] The amount of the high molecular weight cationic polymer that is added to the cellulosk; suspension is usu- 
ally at least 25 g/t and is usually at least 1 00 g/l (i.e., grams per tonne based on dry weights). Best results are generally 
obtained when the amount is above 200 g/t, frequently above 500 g/t. ft is generally unnecessary for the amount to be 
above 2,000 g/L The amount of the condensate is often in the range 500 to 3000 g/l. 

25 [0046] The dry weight ratio of cationic polymer:formaidehyde condensate is 4:1 - 1 :10 preferably at least 2:1 and is 
generally at least 1 :1 . It can be as much as 1 :6 but it is generally unnecessary for it to be above 1 :3. 
[0047] The cationic polymer is preferably incorporated into the cellulosic suspension before adding a solution of the 
formaldehyde condensate. The cationic polymer can be provided irwtially to the user as, for instance, a powder or a 
reverse phase emulsion. H can be incorporated into the suspension in conventional manner, for instance by initially con- 

30 verting it to a dilute aqueous solution (e.g.. 0.01 to 3% by weight polymer) and adding that solution to the suspension. 
[0048] When the cationic polymer is added to the cellulosic suspension, visible flocculation usually occurs, and the 
initial floes that are formed may be broken down to smaller floes before the anionic polymer is added. The initial floes 
may be broken down to smaller floes solely by turbulence in the suspension as it flows to the point of which the anionic 
polymer is added or the floes may be broken by the application of a deliberate shear stage such as a pump or centris- 

35 creen between the dosage points for the cationic polymer and the formaldehyde condensate. 

[0049] We believe the use of a high molecular weight, low charge, cationic polymer is needed to allow the polymer 
chains to be absorbed onto the cellulosic fibres (and filler H present) in the suspension. We believe that the exposed 
parts of the cationic polymer molecules are exposed to. and are subjected to ionic or hydrogen bonding to. the bulkier, 
shorter chain length, condensate polymer molecules. We believe these are thereby insolubilised and cause a superco- 

40 agulation effect somewhat similar to the effect that is obtained upon the addition of swelling day in the Hydrocol proc- 
ess. 

[0050] The process does, however, normally give a smaller floe structure that is obtained when using a swellinQ day 
(in the absence of shearing the floes), and so gives very good formation. 

[0051] The process can be used successfully on a wide range of cellulosic suspensions. The suspension can be 
45 clean or dirty (i.e., they can have low or high cationic demand). They can be filled or unfilled. 

[0052] The use of the defined retention system is of particular value when the suspension is relatively dirty and con- 
tains lignins and anionic trash. The dirty suspension can be dirty due to the inclusion of a significant amount for 
instance at least 25% and usually at least 50% dry weight, of a dirty pulp such as a pulp selected from ground wood, 
thermomechanical pulp, de-inked pulp, and recycled pulp, f^any paper mills now operate on a partially or wholly dosed 
so system with extensive recyding of white water, in which event tiie suspension n^y be relatively dirty even though It is 
made wholly or mainly from dean pulps such as unWeached/or bleached hardwood or softwood pulps, and the inven- 
tion is of value in these closed mills. Typical dirty suspensions have a cationic demand of at least 0,05 meq/1, usually at 
least 0.1 and most usually at least 0.03 meq/l and up to, for instance 0.6 meq/1. In this specification cationic demand is 
the amount of polydiallyl dimethyl ammonium chloride homopolymer (POLYDADMAC) having intrinsic viscosity about 
55 ldl/g that has to be titrated into the suspension to obtain a point of zero charge when measuring streaming current 
potential using Mutek PCD 02 instrumerrt. 

[0053] The invention can also successfully be applied to the treatment of any of the conventional suspensions 
which can be clean or reasonably clean and can be used for making a wide range of papers including newsprint, tissue, 
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fine paper and other grades of paper Onduding board). Typical dean suspensions are made from u"b"fa*«a and/or 
blead^ hardvwKxJ or softwood pulps and have kw cationic demand (below 0.1 and usually below 0.05 meq/l)- 
[00541 The suspension may be substantially unfilled, for instance containing not more than about 5% r 1 0% by 
weight (based on the dry weight of the suspension) filler, or the suspension may be filled. Some or ?! °» *;f 
be inlroduced as a result of some or all of the suspension being derived from de-inked pulp or broke. Rl«i su^ensions 
are made by the deliberate addition of inorganic ffller, typically in amounts of from 10 to 60% by weight based on the 

dgvreight ^*^^^"^y jjgfcjrg a^rtion o, retention aids, have had conventional additives included in it 
such as bentonite. cationic starch, low molecular weight cationic polymers and other polymers tor use as. for instance. 

r005«*^ TiSiy teSraWe to select the ionic content of the cationic polymer and the solubility (for instance the pro- 
portion of sulphonic groups) of the condensate according to the pH of the suspension, in order that ttie desired degree 
of insolubilisation or other interaction occurs. By such selection, it is possible to obtain good results in acidic suspen- 
sions for instance pH4-6. as well as in suspensions having higher or alkaline pH values. 

10057] In the following examples of the Invention. 500ml of a paper stodc was stirred at lOOOrpm in a Bntt jar. the 
first retention aid was added as a solution and the suspension stirred tor 30 seconds and ttie second 
then added as a solution and stirred for 30 seconds. 500ml of the treated suspension was then fdtered through a 75(im 
filter. The first 30ml was discarded and the solids content of the follwwng 100ml was recorded and utiised to express 

(©^"^""Drainage time is determined, on a su^enaon prepared in this manner, by a modified Schopper Riegler test 

A is a PSR formed from formaldehyde wrth p-dl (hydroxyl phenyO sulphone and p-phenol sulphonic add in a weight 
ratio of 50:50 

B is a PSR formed from the same materials but with a weight ratio oi 7030 

A'' is a similar product but with a ratio 60:40 

B^ is a similar product but with a ratio 8020 

B" is a produd similar to B but of higher molecular weight 

C is a PSR fonned from the same materials but with a weight ratio 90:10 i« 

D is a copolymer of acrylamide and dimethyfaminoethyl acrylate MeCl quatemary salt having IV 10-12dl/g and a 

cationic diarge of 3.5% by weight (measured by H4utek PCD02. titrated against poly DADI>4AC) 

E is a copolymer of the same monomers but 6% cationic and IV = 11.6 

F is a copolymer of the same monomers, 6% cationic, IV = 15.5 

G is a copolymer of the same monomers. 1% cationic, IV = 10.7 

H is a copolymer of the same monomers, 3% cationic, IV = 1 1 .6 

I is a copolymer of the same monomers. 9% by weight cationic. IV = 1 1.5 

J is a copolymer of the same monomers. 10% by weight catioraa 

[0059] The tables shown in each of Examples 1 . 2 and 3 show drainage times obtained on a pressure 9«>undwood 
pulp mill stodc TWs demonsfrates the significant improvement in drainage obtained by adding the PSR after the cati- 
onic polymer. 

10060] Graphs 1 and 2 show retention values on a 1%groundwoodstodt ^ 
[0061 In graph 1 . 1 represents D then B while 2 represents B then D. D is applied at SOOgrt and dose of B is 
showii TWs graph shows that good retention can be obtained using PSR foHowed by cationic. but thatthe eBed is dose 
sensitive in this particular test. Graph 1 also shews that better retention, that is not dose sensitive is obtained using cat- 
ionic followed by PSR, with best results when the ratio is about 1 :2. 

[0062] Graph 2 confirms the benefit of this process. 3 represents D then B (ratio 2:1). 4 represents D alone and 5 
represents B alone. The dose of B/D/D + B is shown. . ^ ^ i„ui 

[M631 Graph 3 shows drainage times tor various PSR resins using groundwood stod< and shows the remarkably 
fast drainage obtained by the invention. It also shows improvement writh reduction in the amount of sulphonic aad 
groups, best results being obtained at 80-.20 and 90:10. The ftoc size in these tests was small, Seating that ttie sheet 
will have good formation. TTie amount of D is lOOOgft. added before the PSa The dosage of the PSR is as shown. 
[0064] Graph 4 sho«rs drainage values on TfvlP mill stock uang polymers E or F at 1000g« before the shown 
amounts of polymer B. H demonstrates that there may be an improvement in performance as the IV of the catonic pol- 
ymer increases. Again floe size was small. ^ . . ^ . ^ » «.» .h~^ 
[00651 Graph 5 Shows drainage values on TMP mill stock using polymers E. H. G or I at 1 0OOgft with fte shown 
amounts of B. It demonsfrates that as cationic content increases up to 9% there fe an improvement in performance. 

Se\°^ Tte'S^Hisual to obtain this contoinafion of fast drainage with small, tight floes. These results demon- 
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strate that the process of the invention can give an excellent combination of drainage rate, retention, drying rate, and 
formation. 
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Example 2 


Polymer E alone 
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Example 3 


2000g/t polymer J followed by PSR 
(polymer alone gave drainage time of 
135 seconds) 
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Claims 



1 . A process of making paper which comprises forming a cellulosic suspension, adding to the suspension a water sol- 
uble cationic retention aid which is a polymer which is cationic in the suspension and which is formed from a water- 
soluble ethyienically unsaturated monomer Wend containing 0.1 to 15 mol% cationic or potentially cationic mono- 
mer and has intrinsic viscosity at least 4 dl/g. and then adding a substantially soluble condensate of fomialdehyde 
with one or more aromatic hydroxy! compounds and/or aromatic sulphonic acid compounds, draining the suspen- 
sion through a screen to form a sheet, and drying the sheet, 

2. A process according to claim 1 in which the condensate of formaldehyde is phenolsulphone-formaldehyde resin 
consisting essentially of recurring units of the formula 



-CH2-X- 

wherein (a) 10 to 100% of the groups X are di(hydraxyphenyl) sulphone groups, (b) 0 to 90% of the groups X are 
hydroxy phenyl sulphoruc acid groups which contain at least one hydroxy-substituted phenyl ring and at least one 
sulphonic group or naphthalene sulphonic acid groups and (c) 0 to 10% of the groups X are other aromatic groups, 
the percentages being on a molar t}asis. 

3. A process according to claim 2 in which the amount of grotps (a) is 70 to 95% and the amount of groups (b) is at 

least 5%. 

4. A process according to claim 2 or claim 3 in which the resin is formed from dihydroxy phenyl sulphone groups free 
of sulphonic acid groups and hydroxy phenyl sulphonic acid groups free of dihydroxy phenyl sulphone groups and 
optionally other hydroxy phenyl groups. 

5. A process according to any of claims 2 to 4 in which the resin has the following recurring groups 
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OH OH OH 




0«S=0 R 




where R is SO3H or compounds wherein the methyiene linkages nnay be substituted into other positions in the rings 
and wherein x is 0.7 to 0.95. y is 0.05 to 0.3 and z iis 0 to 0. 1 and x + y + z = 1. 

6. A process according to claim 5 in which R is SO3H. x is 0.75 to 0.95 arxl y is 0.05 to 0.25. 

7. A process according to any of claims 2 to 6 in which a 40% aqueous solution of the full sodium salt of the conden- 
sate has a solution viscosity of at least 200cps when measured by a Brookf ield viscometer using spindle 1 at 20rpm 
at20'C. ^ 

8. A process according to any preceding claim in which the cationic polymer is a polymer of 0.1 to 15 mole % ethyl- 
enically unsaturated cationic monomer, 99 to 70 mole % ethylenically unsaturated non-ionic monomer and 0 to 20 
mole % ethylenically unsaturated anionic monomer. 

9. A process according to claim 7 in which the amount of anionic monomer, if present, is at least 1 mole % less than 
the amount of cationic monomer and the amount of cationic monomer is 0.5 to 7 mole %. 

10. A process according to any preceding claim in which the dry weight ratio of cationic polymer .-formaidehyde conden- 
sate is 4:1 to 1:10. 

PatentansprQche 

1 . Verfahren zur Papierherstellung. umfassend die Herstellung einer Cellulosesuspension. Zugabe einer wasserlGsli- 
chen, kationischen Retentionshilfe. die ein Polymer darstellt. das in der Suspension kationisch ist und das aus 
einem wasserlOslichen. ethylenisch ungesattigten Monomergemisch, enthaltend 0,1 bis 15 Mol% kationisches 
Oder potentiell kationisches Nonomer, gebildet wird und eine GrenzviskDSitat von mindestens 4 dl/g aufweist, zu 
der Suspension, und anschlieBend Zugabe eines im wesentlichen Ifislichen Kondensats von Formaldehyd mit 
einer Oder mehreren aromatischen Hydroxylverbindungen und/oder aromatischen Sulfonsdureverbirx^ungen. Ent- 
wSssern der Suspension durch ein Sieb unter Bildung eines Blatts und Trocknen des Blatts. 

2. Verfahren nach Anspruch 1 , wobei das Kbndensat von Formaldehyd ein PhenolsuHon-Formaldehydharz ist, das im 
wesentlichen aus wiederkehrenden Einheiten der Formel 

-CHg-X- 

besteht, worin (a) 1 0 bis 100% der Gruppen X Dj(hydrQxyphenyl)sulfongruppen darsteilen, (b) 0 bis 90% der Grup- 
pen X Hydroxyphenylsulfonsauregruppen, die mindestens einen Hydroxy-substrtuierten Phenylring und minde- 
stens eine Sulfongruppe enthalten Oder Naphthalinsulfonsauregruppen darsteilen, und (c) 0 bis 10% der Gruppen 
X sich von aromatischen Gruppen unterscheiden. wobei die Prozente auf f^olbasis bezogen sind. 

3. Verfahren nach Anspruch 2, wobei die Menge der Gruppen (a) 70 bis 95% ist und die Menge der Gruppen (b) min- 
destens 5% ist 
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4. Verfahren nach Anspruch 2 Oder Anspnjch 3, wobei das Harz aus Dihydroxyphenylsulfongruppen. die frei von Sul- 
fonsduregruppen sind. und Hydroxyphenylsutionsauregruppen, die frei von DihydroxyphenytsuKongruppen sind, 
und gegebenenfalls anderen Hydroxyphenylgruppen gebildet wird. 

5. Verfahren nach einem der AnsprQche 2 bis 4, wobei das Harz die nachstehenden wiederkehrenden Gnjppen auf- 
weist 




O-S-O R 

6- 



worin R SO3H bedeutet. oder Verbindungen, in denen die Methylenbindungen In den Ringen an anderen Stellun- 
gen substituiert sein kOnnen, und wobei x 0.7 bis 0,95 ist, y 0.05 bis 0.3 Ist und z 0 bis 0,1 ist und x + y + z^^ Ist. 

6. Verfahren nach Anspruch 5, wobei R SO3H darstellt. x 0.75 bis 0,95 ist und y 0.05 bis 0.25 ist 

7. Verfahren nach einem der Anspmche 2 bis 6. wobei eine 40%ige w^Brige L6sung des vollstSndigen Natriumsalzes 
des Kondensats eine mit einem Brookfield-Viskosimeter unter Verwendung einer Spindel 1 bei 20 U/min be! 20'C 
gemessene LOsungsviskositat von mindestens 200 cP aufweist. 

8. Verfahren nach einem vorangehenden Anspruch. wobei das kationische Polymer ein Polymer mit 0,1 bis 15 MoI% 
ethylenlsch ungeslLttigtem. kationischem Monomer, 99 bis 70 Mol% ethytenisch ungesattigtem. nicfitlonlschem 
Monomer und 0 bis 20 Mol% ethytenisch ungesattigtem. anionischem Monomer darstellt 

9. Verfahren nach Anspruch 7, wobei die Menge an anionischem Monomer, fails vorllegend, mindestens 1 Mol% 
weniger als die Menge des kationischen Monomers ist und die Menge des kationischen Monomers 0,5 bis 7 Mol% 
ist. 

10. Verfahren nach einem vorangehenden Anspruch, wobei das Trockengewichtsverhaitnis von tetlonlschem Poly- 
mer:Formaldehydkondensat 4:1 bis 1:10 ist 

Revendicatlons 

1 . Proc^^ de fabrication de p>apier qui comprend la formation d'une suspension cellulosique, I'addition k la suspen- 
sion d'un aide k la r^ention cationique soluble dans I'eau qui est un polymere lequel est cationique dans la sus- 
pension et qui est form 6 k partir d'un melange de monom^res §1hyl6niquement insatur^s solubles dans I'eau 
contenant de 0,1 ^ 15 % en moles de monom^re cationique ou potentiellement cationique, et pr^sente une visco- 
sity intrinsk^ue d'au moins 4 dl/g, et ensuite Taddition d'un condensat pratiquement soluble de fonmald^hyde avec 
un ou plusieurs compost hydroxyl^ aromatiques et/ou compost d'adde suKonlque aromatique. I'^gouttage de 
la suspension ^ travers une toile m^taliique afin de former une feuille. et le s^hage de la feuille. 

2. Proc^y selon la re/endication 1 , dans lequel le oondensat de formaldehyde est une r6sine ph^nolsulfonefbrnrial- 
d^hyde constitute essentiellement de motifs rtcurrents de fbrmule 

-CH2-X- 

oij (a) 10 ^ 100 % des groupements X sort des groupements di(hydroxyphenyOsulfone, (b) 0 ^ 90 % des groupe- 
ments X sont des groupemerts acide hydroxyphtnylsutfonique qui contiennent au moins un cycle phtnyle hydroxy- 
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substitu6 et au moins un groupement suHbnique ou des groupements acide naphtatfene-sulfonique et (c) 0 ^ 10 % 
des groupements Xsont d'autres groupements aromatiques. ies pourcentages ^tarrt sur une base molaire. 

3. Proc6d6 selon ia revendication 2. dans lequel la proportion des groupements (a) est de 70 d 95 % et la proportion 
5 des groupements (b) est d'au moins 5 %. 

4. Proc6d6 selon ta revendication 2 ou la revendication 3. dans lequel la r^sine est form6e k partir de groupements 
dihydroxyph6nylsulfone d6pourvus de groupements acide sulfonique et de groupements adde hydroxyph6nylsul- 
fonique d6pourvus de groupements dihydroxyph6nylsulfone el 6ventuellement d'autres groupements hydroxyph6- 

10 nyle. 

5. Proc6d6 selon Tune quelconque des revendications 2^4. dans lequel la r^sine comporte Ies groupements r6cur- 
rents suivant : 



OH OH OH 



20 




25 




OU R est SO3H ou des composes dans iesquels Ies liaisons m^hyl^ne peuvent etre substitutes dans d'autres posi- 
tions dans Ies cycles et dans Iesquels x vaut 0,7 ^ 0,95. y vaut 0,05 ^ 0.3 et z vaut 0&0.1etx + y + 2=1. 

35 6. Proc^6 selon la revendication 5. dans lequel Rest SO3H.X vaut 0.75 It 0.95 ety vaut 0,05^0,25. 

7. Proctdt selon I'une quelconque des revendications 2^6, dans lequel une solution aqueuse ^ 40 % du sel de 
sodium total du condensat pr6sente une viscosit6 de solution d*au moins 200 cP lorsqu'elle est mesur6e par un vis- 
cosimMre Brookfield utilisant une tige 1 ^ 20 tr/min k 20*^0. 

40 

8. Proc6d6 selon I'une quelconque des revendications pr6c6dentes. dans lequel le polym^re cationique est un poly- 
m^re constrtu6 de 0,1 ^ 15 % en moles de monom^re cationique 6thyleniquement insaturt, 99 6 70 % en moles 
de monomfere non ionique 6thyl6niquement insatur6 et 0 ^ 20 % en moles de monomtre anionique 6thyl6nique- 
merrt insaturt . 

45 

9. Proc6d§ selon la revendication 7, dans lequel la proportion de monom^re anionique, sll existe, est d'au moins 1 % 
en moles irrftrieur k la proportion du monomtre cationique et la proportion du monomtre cationique est de 0,5 ^ 
7 % en moles. 

so 10. Proc^6 selon Tune quelconque des revendications prtctdentes. dans lequel ie rapport massique sec polymtre 
cationique : condensat de formaldehyde est de 4:1 ^1:10. 
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Fig.3. 
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Fig.4. 




Fig. 5. 
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